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Prediction of incipient speech in audio/video conferences  
ABSTRACT 
In conference calls audio/video streams from different sources are received with varying 
latency. Jitter buffers are used at each receiver to align packets in time. A jitter buffer is long 
enough to ensure that audio is available to send to the output device, accounting for the 
variation in packet delay. The jitter buffer is constrained by latency requirements to be short. 
Jitter buffers can however still delay signals by hundreds of milliseconds, thus reducing audio 
conferencing quality, e.g., by causing participants to speak simultaneously.  
Techniques of this disclosure provide participants with a look-ahead indication of which 
participant is about to speak. The look-ahead indicator is activated prior to corresponding audio 
actually reaching the loudspeaker or headset. The indicator, generated only when participants 
permit analysis of call audio for such purpose, is based on cues in the audio or video stream of 
the jitter buffers of conference participants and serves to intimate other participants of a 
participant that is about to start speaking. The indicator can be conveyed in any mode, including 
audio, visual, and tactile. 
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Audio and video conference calls are often conducted over the Internet. Endpoints that 
participate in a conference call, e.g., a phone, a computer, etc. can join the call via a cellular 
(e.g., 4G), wireless (e.g., Wi-Fi) or wired (e.g., Ethernet) network. Due to the way such 
networks transfer data using communication protocols and physical layers, packet latency is 
often variable. 
Variable packet latency can cause packet misalignments. Due to the varying latency 
across both packets from a single source and across sources, conference call receivers often 
feature jitter buffers. A jitter buffer temporarily stores received packets and enables serving of 
data in a time-aligned and constant-latency manner. The jitter buffer however can itself cause 
delays that extend into hundreds of milliseconds. Such jitter-buffer induced delay can in turn 
cause some confusion amongst participants in a conference call, e.g., by causing a participant to 
speak simultaneously due to lack of awareness of speaking status of other participants. 
DESCRIPTION 
Techniques of this disclosure improve coordination in a conference call by providing 
participants with a look-ahead indication of a participant that is about to speak. The look-ahead 
indication is based on volume of the incoming audio.  
 The look-ahead indicator is generated by monitoring audio/video jitter buffers for cues 
that a particular participant is about to speak. The look-ahead indication is conveyed in one or 
more of a variety of modes, e.g., audio, visual, tactile, etc. For example, the look-ahead 
indication can be an animated equalizer display, a vibrating on-screen avatar of a participant, a 
talking head, a subtle vibration on a headset worn by a participant, an audible beep, etc.  
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Fig. 1: An audio cue based upon signal energy 
Fig. 1 illustrates an example of an audio cue based upon signal energy. In this example, 
there are five participants A, B, C, D and E in a conference call. The figure shows respective 
speech waveforms 202–208 of participants A, B, C and D, as received at the jitter buffers of 
participant E. The time instant that the participants are currently listening to, e.g., over 
headphones or loudspeakers, is denoted as present instant (210).  
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At present instant 210, the respective jitter buffers corresponding to participants A, B, C 
and D do not have much energy, which is an indication that these participants are silent. 
However, the jitter buffers reveal that there is an upcoming surge in the speech energy of 
participant A (211), while participants B, C and D remain quiescent for the duration of the jitter 
buffers. Techniques of this disclosure detect such surges in audio energy, based on packet data 
stored within a jitter buffer, as a cue that a particular participant (e.g., participant A) is about to 
start speaking. Thus, at present instant 210, an indication is provided to participants in the call 
that participant A is about to start speaking, and that the corresponding audio stream will arrive 
shortly.  
The indication that one or more participants is about to start speaking can be conveyed 
in a variety of ways. For example, an equalizer display with energy bar-graphs for each 
participant can be animated to indicate participant(s) that have just started speaking. Other 
visual indicators are possible, e.g., a talking-head avatar of an about-to-speak participant 
vibrates, or animation depicting a talking motion. Tactile or audio indicators of soon-to-arrive 
audio or video can also be provided. 
CONCLUSION 
Endpoints in conference calls often experience varying latencies, which sometimes 
causes confusion among call participants. Techniques of this disclosure provide participants 
with a look-ahead indication of which participant is about to speak. The look-ahead indicator is 
activated prior to corresponding audio actually reaching the loudspeaker or headset. The 
indicator is based on cues in the audio or video stream of the jitter buffers of conference 
participants and serves to intimate other participants of an about-to-arrive audio stream. The 
indicator can be conveyed in any mode, including audio, visual, and tactile. 
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